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HS (n = 6) HS + TCV (n - 6) 
Base#ins Post HS Baseline Post HS 
ANP(pg/mt) 395 5501. 336 43~* 
cGMP(pmol/ml) 33.7 10.2 ° 43.6 ~ 13.11. 
MAP(mall9) 87.2 93.0 94.0 98.2 
PCWP(mmH9) 19.0 21.6 14.9 18.51. 
RAP(mmH9) 7.3 7.8 4.3 # 6.81. 
U-V(ml/mtn) 0.53 0.32" 0+92 # 0.45t 
U-Na~Eq/min) 41.5 7.6" 60.6 # 42.5 t# 
*p < 0.05,1.p < 0.01,Op < 0.001 vs Baseline: #p < 0.05 vs HS group cGMP; cyclic GMP, 
MAP; mean ar[edal pressure, PCWP; pulmonary wedge capillary pressure, RAP: mean 
right atdal pressure. U-V; udnary flow rats, U-Na; urinary sodium sxcretion. 
and endogenous ANP regulates the body fluid balance without the presence 
of Ang II antagonism. 
~ Protective Effects of Angiotensin-Type+-Reeaptor 
Antagonism Against Isoproterenol (ISO)-Induesd 
Cardiac Injury In Rats 
Oaniala Gdmm, Dietmar Eisner, Chdstina Peter, GOnter 8ruckschlogei, 
G0ntor A. J. Riegger, Eckhard P. Kremer. University of Regensburg, 
Regensburg, Germany 
We investigated the hemedynamic, morphologic and neurohumoral effects 
of Iosartan (LOS) in expedmantel heart failure, induced by application of 
IS# (150 mglkg BW. s.c.). Two weeks after ISO-injection, 70 IS#- and 35 
contrel-rats were examined. Further, we investigated the effects of chronic 
LOS-treetment (n = 20). After ISO-applicatfon, the animals were treated for 
14 days with either vehicle (VEH), or LOS (40 mg/kgld). 
Echocardiography displayed a significant increase of LV mass and of LV 
enddlastelio dimension Heart rate, LV enddlastolic pressure and dght atrial 
pressure were increased in the ISO.greup (p < 0,005) and decreased to 
normal ranges in the LOS-greup (p < 0.001). Blood pressure was decreased 
in I$O, and LOS-greups vs. VEH (p < 0.01). Mean aortic 10lood flow valcoity 
was d~+:reased in the I$O-greup. Cardiac ACE-activity (p < 0.01), renin, 
aldosterone and cANP levals were significantly higher in the ISO-gmup as 
compared to the VEH-group. Treatment with LOS attenuated the observed 
changes to normal ranges. Histomo~pholgy o; ISO-tmeted hearts revealed 
several alterations, such as mycoyte necrosis, uellutar eaction and fibrosis. 
Extmcallular matrix proteins, laminin and fibronectin were increased 1.6 and 
3-fold in the IS# group as measured by quantitative image analysis. LOS- 
treated hearts revealed the same infarct-like lesions but in a lower grade. 
In summary, ISO-induced experimental heart failure in rats shows char- 
actedstio findings and is highly reprodudble. LOS attenuated the observed 
changes induced by IS#, 
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~ Parcutsnesus Balloon Vemus Closed Mitral 
Commlssurotomy: 7 Year Follow-up of A 
Randomized Trial 
P. Raghava Raju, Zoitan G. Tud, B. Soma Raju, Joshua Wynne, Barbara 
S. Fromm, Susan I. Farkas, Peter Farkas. MediCiti Hospital, Hyderabad, 
India and Wayne State University, Detroit, MI 
We have reported previously the initial results, 1 week, 8 month and 3,5 year 
follow-up comparing patients randomized prospectively to percutananus bat- 
loon mltral vaivuloplasly (PBMV) or surgical closed mitral commlssurotomy 
(CMC). Seven years after initial PBMV (n = 20) or CMC (n = 19), follow 
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up was obtained on 35 patients; 31 underwent cardiac cathetedzation. Data 
were analyzed by an investigator blinded to treatment. There were no signifi- 
cant differences between groups in bern#dynamics, mitral valve morphology, 
exerdsa duration or functional status. Valve area (cm 2;Fick), see Figure. 
Thirteen patients (6 PBMV, 7 CMC) were judged to have recurrent stenosis 
since randomization; 12 were redilated. Moderate or severe mitral regurgi- 
tation was present in 5 patients (2 PBMV, 3 CMC); no patient had a septal 
defect. Three patients have died (2 balloon, 1 surgery). Conclusion: in this 
closely followed cohort, PBMV and CMC have similar results and a 33% 
restenosis rete through 7 years. 
A Rand.omized Study of Open Milral 
I ;ommlssurotumy Versus Balloon Yalvuloplasty for 
Selected Patients. Immediate and One Year 
Follow-up Results 
Luiz F. Card#so, Max Gdnberg, Migual A. N. Rail, Calo C. Medeiros, 
R&vio Tarasoutchi, Cados V. Ayres, Pablo M. A. Pomerantzalf, Giovanni M. 
V. BeitoftL Heart Institute, University of ~ Paul#, Brazi! 
Balloon valvuloplasty (BV) has been accepted as an altsmetive method to 
surgery to treat mitral stenosis (MS). We compared these two techniques 
in a randomized and prospective study. Sixty patients (pts), average age 33 
yearn, with pliable MS without significative miftal regurgitation (MR) were 
randomized into two groups: G I - -  31 pts submitted to BV by transeptal 
approach and G I I - -  29 lots who underwent an open mitral commlssurotomy. 
The two groups were similar regarding functional class (FC) Ill/IV (NYHA) 
and hem#dynamic findings before intervention, as well as echodepplemar- 
diographic (ECHO) score (4-9). ECHO study was performed before, 48 
hours after the procedure and after one year follow-t~p. 
Immediete mean m¢'al gradient (mmHg) decreased from 12 ± 6 to 5 4- 
2 (p < 0.001) in G I and from 11 =1:4 to 6:1:2 (p < 0.001) in G ti. Mean 
m'~ml valve area (MVA) increased from t.04:1:0.21 to 2.22 4- 0.41 cm 2 (p 
< 0.001) i+, GI and from 0.96 4- 0.21 to 2.54:1:0.41 cm 2 (p < 0.001) in GII. 
There were no deaths in both groups. In G I, two Iols had cardiac tampanade 
and were submitted to surgical drainage, two had padcam'ial efusion, three 
others developed moderate MR. In G II, three pts had atrial fibdlation, four 
pts had anemia needed Mood transfusion and immediate reoperation and 
one lot developed moderate MR. Ag pts relieved symptoms (FC VII). One 
year follow-up showed mean MVA of 2.00.4- 0.39 (G I) and 2.17 4- 0.33 cm 2 
(G II) and maintenance of clinical improvement. 
Thus, beth procedures were safe and had similar improvement in FC and 
MVA that persisted after 1 year follow-up. 
~"7~'7"1 A Simple Practical Approach to Mitral 
Regurgitation: Validation by SIMULTANEOUS 
Ooppler/Angiographic Study 
Haft P, Chaliki, Guy S. Reed#r, David G. Hurrell, John D. Symenski, Rick 
A. Nishimura. Mayo Clinic, Rochester, MN 
The noninvasive quantff'P,.,ation f the severity of mitral regurgitation (MR) 
remains difficult, The color flow jet area is widely utilized but has many known 
limitations. Proximal tsovaleeity Surface Area (PISA) should overcome those 
limitations but has not been widely used due to cumbersome methodology. 
A major problem with pdor validation studies has been nonsimuftaneous 
Doppler/¢at,hetedzation data. Therefore, in 33 pts (17 M, 16 F, 65 :E 12 yrs) 
MR was quantified s/rnuitaneous/y using "slmplifled PISA" method, Doppler 
color flow jet area, and left ventdculogrep~f. MR quan~cation by "simpre 
PISA" method is the simple product of square of the aliasiog radius, and 
velocity of the proximal isesudace (i .2 x V). Angiographlo grade correlated 
with "simplified PISA" mothod (~: x V), but lacked correlation with Doppler 
color flow jet area method as shown below. In addition, a cutoff value of 
10(cm31sec) for r 2 x V, the "simplified PISA" method was able to distinguish 
grade 3 and 4(moderately severe and severe)MR from grade 1 and 2(mild 
and moderate) MR with a sensitivity of 100% and a specif'cfty of 87%. 
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Conclusions: 1) A "simplified PISA" method correlated well with conven- 
tional angiography and can be rapidly performed. 2) Doppler color flow jet 
T 
U 
E 
S 
D 
A 
Y 
P 
O 
S 
T 
E 
R 
260A ABSTRACTS- Poster JACC February 1996 
area doesn't correlate with angiographtc grade and its continued clinical use 
should be questioned. 
• Echocardlogrephlc Findings During Percutaneous 
Balloon Mitral Commissurotomy Using the 
Stepwise Technique 
Bertrand Cormier, Bernard lung, Jean-Mare Porte, Nec Vahanian. Tenon 
Hospital, Paris, France 
There is a lack of consensus about the interest of the stepwise dilatation 
technique (8DT) using the InDue balloon under transthorecic echo (TTE) 
guidance. We, therefore, evaluated SDT in 93 patients (pts). The mitral 
valve was pliable in 27 and fibroflc or calcified in 66. Balloon size (BS) 
was chosen according to the body height ; B was first inflated 4 mm below 
the max diameter and increased thereafter in stages of 1 mm each. After 
each inflation, commissural spliffing (CS) and mitral rcgurgitation (MR) were 
looked for and the mitral valve area (MVA) waS determined by planimeW. 
The criteda for stopping the procedure were CS with [VIVA • 1.5 crn 2 and/or 
significant MR. TI"E was feasible in 88 pta (95 %) in whom CS occured in 93 
% of cases. Them was no difference between the final MVA during (1.77 -,'1- 
022 cm 2) and 24 hrs after (1.84 -4- 0.23, r = 0.54) the procedure. Significant 
MR occurred in 5 lots : one at the first inflation, one at the max inflation 
and 3 at intermediate stages. In all, echo guidance altered the course of the 
procedure in 38 pts (43 %) : in 31, the dilatation was stopped before the max 
BS, because of CS (n : 26) or significant MR (n : 5) ; in 7 pts, the B was 
oversized ue to a lack of CS. Finally, SDT resulted in progressive dilatation 
in pts with a pliable valve (gr, 1) while it was mostly efficient at max inflation 
in other pts (gr. 2). 
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Conclusion: 1 ) TTE allows accurate measurements during mitral dilatation. 
2) It alters the course of the procedure in about 40 % of cases 3) It enables to 
obsewe h~,~ the balloon works : progressively or abrupt:y according to valve 
anatomy. 
~'~ Relationship Between Ventilation and Carbon 
Dioxide Output Before and After Balloon Mitrei 
Valvuloplasty 
Clifford W. Badow 1 . Theo E, Meyer. Jeremy H, Long, Pravin Manga, Peter 
A. Robbins 1. Univ. of the WiIwatersrand, Johannesburg, S. Africa; 1 Dept of 
Physiology, Oxford, UK 
In heart failure, for a given CO2 output he ventilatsry response (VE) is greater 
(1' VE/CO2 slope) than normal. This has been attributed to either skeletal 
muscle abnormalities or V/Q mismatch. This study was done to examine 
the early (improved hemedynamias) and late effects (conditioning) of balloon 
mifrel velvaloplasly (BMV) on this relationship in patients with severe mitral 
stancsis. Accordingly, 10 subjects (age: 33 d: 6 yrs) undenNant increnlental 
exercise to exhaustion before BMV, 2 weeks after BMV and 4 months later. 
Data shown as mean d= SEM: 
Before 2 Wk~, 4 months 
LA Pressure (mmHo) 21 :E 2 12 4. 2* 
Mean PA Pressure (mmHG) 35 4- 5 26 4. 3" 
Mitral Gradient (mmHg) 15.3 =E 2 4,8:1: 0,5* 
MItral valve area (cm 2) 
Gorlln 0.06 4- 0,07 1.82 4. 0,13" 
Doppler 0.89 :E 0.04 1.75 :t: 0,07* 1.76 -4- 0.13' 
VO2Max(ml/Kg/min) 15.3 4.1.6 17.2 4.1.4" 19.9 4.1,9't 
VE: VCO2slope 42.(; :1:3 38.79 -I- 2* 37.94 4. 2" 
*p < 0.01 vs, before; fp < 0.05 vs. 2 weeks, LA = loft atdum; PA = pulmonary art~.ry. 
Conclusions: The VE response to exercise is improved (decreased slope) 
eady after BMV but no further improvement occurred later on, while VO2 
Max increased after 2 weeks and increased further at 4 months. The data 
suggest hat eady Increases in exercise capacity following BMV may be due 
to improvements inhemodynamics while late improvements are likely to be 
due to physical conditioning. 
~Lef t  Atrial Isolation Combined With Mltral Valve 
Surgew: Hemodynamlc Evaluation During 
Cardiopulmonary Exercise Test 
Giuseppe Boriani, Alessandro Capocci, Giuseppe Madnelli I Maure Biffl, 
Salvalore Specchla, Marcalla Cazzalo t Paolo Sabbetani, 
Gabriele Bmnzetti, Angelo Pierangeli, Bruno Magnani. Institute of 
Cardiology, Bologna. Italy; 1 Dept. of Cardiosurgery, Bologna, italy; 
University of Bologna, Italy 
Aim of the study was to evaluata the effects on cardiopulmonary esponse dur- 
ing effort of effective left affial isolation (Cox technique) in patients (pts) with 
rheumatic mitml disease and long lasting atrial fibrillation (AF). We pmspoc- 
tlvely selected 11 pts, (age 58 :E 11 yrs) who had a mitral valve replacement 
(MVR) and left atrial insulation (Insulation Group) and 11 control pts (age 54 
:E 5 yrs) with i.,~rsistent AF submitted to MVR (AF Group) who were compa- 
rable for clinical characteristics. Six months after surgery, a cardlopulmonary 
maximal exercise test with Swan Garb catheterisation was performed. 
Main results Isolation Group AF group 
Basal heart rate (b/mini (HR) 80 4. 7 91 4. 5 
25% effort HR (~min) 101 ~: 11 129 4.10" 
50% effort HR (t~m|n) 112 4.14 143 4.18" 
100% effort HR (b/rain) 130 4.17 1794.1:13* 
0o ublePmduct (mmHgro/mln) 21.4 4. 4.4 30.0 4. 2.3" 
Cardiac Index (l/rain/m2) at PE 5.7.4.1.57 5.75 4. 0.6 
VO2 max (mL/kg/min) 23.3 4. 7.25 22:1:5.6 
02 pulse max index (ml/kg/mlrlro) 0.17 =E 4.4 0.14 4. 0.046 
Legend: PE = peak exercise, *p < 0.005, Op < 0.05 
Pta with left atrial isolation compared to AF Group reached at peak exercise 
a comparable VO2 max but with a lower myocardial oxygen consumption as 
expressed by the double product. In conclusion the sinus rhythm regained 
after MVR is not matched with an higher effort level or an higher VO2 max 
but with a better exercise dynamics, determined by lower hemt rates, 
~9~1"~ No improvement In Exercise Performance After the 
Treatment of A Pure Mitrol Stenosis 
Pascal de Gruute, Marie Clavier, Alaln Millalra, Eric DeceuIx. Luc Goallard, 
GSrard Ducloux. University of Lille, France 
Patients with mitral stenosis have limited exercise performance with reduced 
peak oxygen consumption (VO2). To investigate the evolution of peak VO= 
after either surgery or percotaneous balloon valvotomy (PBV), 34 patients (10 
males, 24 females) aged 54.6:1:11 years (mean :l: SO), with isolated mttral 
stanasis performed 3 consecutive ¢ardlopulmonary exercise tests (bicycle, 
10 watts/rain, Medical Graphics analyzer), one just before and 2 after the 
treatment (at 103 ~- 56A and at 430 4-103 days). Mitral valve area was 1.03 
:1:0,23 cm 2, mean transmitrel gradient was 11.8 4- 4.79 mmHg and systolic 
pulmonary pressure was 52.3 -t- 14,8 mmHg. Although, NYHA functional 
class was significantly improved (2.45 d: 0.56 vs 1.89 d: 0.49, p < 0.0001), 
exemise cepac'dy did not change: peak VO ~:13.8 :1: 4.18 vs 14.1:1:4.8 vs 
14.3 -I- 4.9 ml/mln/kg (NS), % of maximal predicted VO =:57.8:1:14.9 vs 59 
4-16.2 vs 63.6 ± 18.6% (N$). However, beak 02 pulse (VO 2/heart rate) was 
improved: 5.9 ± 1.92 vs 7 d: 3 vs 6.4:1:2 ml/min/beata (p < 0.02). Peak VO 2 
increased after PBV (n = 9, from 13,5 :E 5 to 17.5 =1:4.7 ml/mi~;g, p = 0,03) 
but not after surgery (n = 25, from 13.5 d: 3.7 to 12.9 :E 3.4 ml/mln/kg). Mitral 
valve area and systolic pulmonary pressure were similar in the 2 groups but 
patients in the PBV group were younger (45.2.4- 10.8 vs 57.8 ± 9.16 years, 
p < 0.01). In conclusion, in patients with isolated mitral stenasls, despite a 
significant functional improvement, exercise performance is not improved at 
least one year after either surgery or PBV. Exercise intolerance in patients 
with mitral stenosls is mainly related to peripheral factors. 
~ Importance of the Mitrol Valve E©ho Score on 
Cardiac Output Increase In Patients With Mltrel 
Stsnosis A Study Using Dobutsmine Stress 
Echocerdiography 
Mlyuki KImura, Masatsugu Iwase, Kazuo Hasegawa, Masako Fukui, 
Hiroyuki Malsuyama, Hitoshi Hishida. Department of Internal Medicine, 
Fujita Health University, Toyoake, Japan 
While the severity of mitral stsnosls (MS) has been generally evaluated by the 
mitrel valve area (MVA), the patients' ability to exercise may not necessarily 
depend on MVA, The purpose of our study is to assess the relalJon between 
the mitral valve echo score proposed by Wilkins and the dobutamine-induced 
increase ~: cardiac output (CO). We studied 24 patients with pure MS (3 male 
and 21 female, aged 56 :E 12 years). MVA was measured on a 2-D short-axis 
view. CO was calculated by continuous wave Doppler derived velccity-time 
integral and MVA. Dobutamlne was Infused incrementally up to 15/zg/mtn/kg 
(y), and the data were compared at baseline and 15 ), of dobutamine. 
